AIRPHOTO     INTERPRETATION 

OF 
ENGINEERING   SOILS  OF  DEKALB    COUNTY 

INDIANA 

DEC.  1961 
NO.  30 


I 


7 


P.T.  YEH 


PURDUE    UNIVERSITY 
LAFAYETTE  INDIANA 


Pinal  Report 

AIRPHOTO  INTERPRETATION  OF  EHHNEERIIB  SOIL3  OF 
DEKALB  COUNTY,  INDIANA 


TC*   K»  B*  Wood3,  Director 

Joint  Highway  Research  Project 

FROMs  He  Lo  Michael,  Aeaociate  Direct 
Joint  Highway  Raaearcii  Frojsct 


Decanfcer  20,  1961 
Filet  :.-5-2  -34 
Project  Met  C-36-51B 


The  attached  report  entitled  "Airphoto  Interpretation  of  linjineering 
Soils  of  DeKalb  County*.  Indiana,"  completes  a  portion  of  the 
cemed  with  engineering  soils  napping  from  aerial  photographs*  The  report 
prepared  by  P,  Te  Yen,  Research  Engineer,  Joint  Highway  Research  Pro- 
ject* 

The  3oils  mapping  of  DeKalb  County  v«as  done  primarily  by  aii-photo 
interpretation,,  To  increase  the  value  of  the  county  soil  maps,      "or 
soil  types  were  sampled  and  tests  viere  conducted  in  the  soils  laboratory. 
The  soil  tests  perforaed  include*  grain-size  analysis,  liquid  limit,  plastic 
limit,  standard  AASHO  Compaction  and  the  California  Bearing  ratio  test» 
The  soils  were  classified  using  both  the  Unified  Soil  Clas3i 
and  the  American  Associaii     State  Highway  Officials  System  Generalised 
soil  profiles  of  the  major  soil  groups  viere  included  on  the  soil  map*  An 
ozalid  print  of  the  engineering  soils  map  and  a  summary  table  of  the  engineer- 
ing test  data  are  included  in  the  report  , 
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DEKALB  COUNTY*  INDIANA 
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INTRODUCTION 

The  engineering  soils  maps  of  DeKalb  County,  Indiana,  which  accompanies 
this  report^  was  compiled  from  7"  x  9"  aerial  photographs  having  an  approxi- 
mate scale  of  ls20,000o  All  of  the  airphotos  were  taken  in  1939  in  oon- 
nection  with  the  United  States  Department  of  Agriculture  map  program  and 
were  purchaaed  from  that  agency. 

The  recessional  moraire  areas  of  the  county  had  been  mapped  by  Kate 
yoahi  Iliehimura  in  his  masterBs  thesis  entitled  "Airphoto  Patter.!  Stjdy  of 
the  Erie  Lobe  Recessional  Mcraines  in  Indiana"  (l)0  Revisions  aid  details 
were  added  to  these  uorainic  portions,  and  the  rane     ?jea  of  the  county 
was  mapped  to  complete  the  engineering  soils  map0 

Photo  interpretation  of  the  land  forms  and  soil  textures  of  thi 
county  was  accomplished  in  accordance  with  ac_         piss  of  obsoxva- 
tion  and  inference  (2)0  Field  trips  were  made  to  the  area  for  t     poses 
of  resolving  ambiguous  details,  correlating  airphoto  pa        h  soil 
textures,  and  to  secure  soil  samples o  Test  data  included  herein  were  ob- 
tained from  laboratory  testing  accomplished  on  these  sanples,  unless  other- 
wise noted,,  Standard  mapping  symbols  developed  by  the  staff  af  ;he  lirph 
Interpretation  Laboratory,  School  of  Civil  Engineering,  Purdue  Ifeiivsrsity, 
were  employed  to  delineate  land  fcrras  and  soil  textureso  The  test  of  this 
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report  largely  represents  an  effort  to  overcome  the  limitations  .Uipooed 
by  adherence  to  a  standard  symbolism* 

An  approach  towards  better  utilization  of  engineering  soil  :iape  of 
Indiana  has  been  attempted  with  the  inclusion  of  soil  profiLa  and  lab. 
classification  for  the  principle  soils  represented  within  this  county. 
Certain  3oils,  of  obvious  inferior  engineering  qualities,  were  njt  sampled 
but  wore  indicated  on  the  attashed  map.  The  profile  was  c      from 
agricultural  literature,,  These  soils  include  principally  organic  materials 
such  as  muck,  peat  and  highly  organic  lacustrine  soils  which  arc     ly 
limited  extent » 

INTERPRETATION  OF  AREA 

SBUB& 

DeKalb  County  is  located  in  the  northeastern  part  of  the  State  as  showa 

in  Figure  i„  It  is  rectangular  ir  3hape,  with  a  length  of  about  20  miles 
(east  «•  west)  and  a  width  of  IB  miles  (north  -  south).  The  tote      is 
369  square  miles  approximately  (3,  p0  195)»  Auburn  is  the  count;/  se 
A  population  of  28,271  inhabitant  resided  within  tha  o  .550 

reported  for  Auburo  alone,  according  to  the  i960  census  (3 

According  to  the  1950  census  of  Agriculture,  thare  were  217,934  acres 
of  farm  land,  (about  93*3%  of  the  county  area)  in  DeKalb  Coun 
Wooded  areas  are  scattered  throughout  the  county  in  small  pat  dies  as  shown 
in  Figure  20 

Drainage  Features 

The  principal  stream  of  DeKalb  County  is  the  St.  Joseph  Rivar,  a  tri- 
butary ox   the  Maumee  River,  which  outs  across  th     eastern  comer  of 
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FIG.  I  .  LOCATION  MAP  OF  DEKALB  COUNTY 


FIG.  2     AIRPHOTO    MOSAIC   OF    DEKALB    COUNTY 


FROM      1939     INDEX    MAP 


the  county  and  flows  in  a  southwesterly  direction  (Figure  3)»  With  Cedar 
Croak,  its  major  tributary,  the  St„  Joseph  River  carries  nearly  the  entire 
runoff  water  of  DeKalb  County,,  The  waters  flow  eventually  into  Lake  Erie. 
A  small  area  of  about  12  square  miles  in  the  northwe3t<3rn  corner  of  the 
county  drains  into  Lake  Michigan  through  Pigeon  River  to  the  north* 

Lakes  are  smaller  in  size  and  fox-re r  in  number  in  DeKalb  County  than 
Stouben  County,  its  northern  neighbora  They  are  located  mostly  -dthin  the 
Salamonie  morainic  region  in  the  rjorthweatern  quarter  of  the  county* 
Story  Lake  and  Indian  Lake  are  the  two  largest  lakes  in  the  c      A 
large  number  of  lakes  are  being  rapidly  encroached  upon  by  the  growt'j  of 
aquatic  vegetation*  The  lakes  art  approaching  exr.ir.  ction,  and  in  a  few 
generations  will  become  swamps  or  converted  to  farm  lands  by  intansive 
ditchingo 

gy,mtgg 

DeKalb  County  has  a  continental  climate.  The  variat;      ween 
winter  and  summer  temperatures  are  wide,  ranging  from  a  nvari.— an  af  132 
degrees  to  a  minimum  of  «14  degrees  ©  The  average  amual  precipitation 
is  36o30  inches,  The  normal  monthly  and  annual  ten     re  and  precipi- 
tation at  Waterloo  (UL)  are  given  in  the  following  tables 
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TABLE  1 

KORMU.  MONTHLY  AND  ANNUAL  TBMPERATUKS  AND 
PRECIPITATION  AT  WATERLOO,  DEKALB  OOUBTT,  INDo 


Itonth 

BwyyturtW 

Predpit  .action 

Mean 

ftM  l-ag.'; 

toreros* 

** — 

Total 

Total 

°F 

Mb  i-flsj-i 

MUnliairo 

Inches 

Driest  Tear 

Wettest  Tear 

op 

°P 

JuA  M 

XaohM 

January 

25.8 

32„5 

19.0 

2,30 

1.61 

2.11 

February 

21.3 

29o0 

.5 

2.30 

1.20 

3.43 

March 

35o4 

42.9 

27.8 

3,10 

3.07 

6.44 

April 

48.6 

600d 

36.4 

3.10 

2.75 

2.09 

May 

53.1 

73c5 

42.6 

3o80 

3-68 

1.88 

Juno 

63.6 

75.4 

52 

3,70 

1.95 

6.C3 

July 

71.7 

81.2 

62.2 

3,50 

3.44 

6.46 

August 

69.4 

80*  a 

37.9 

3.10 

3.19 

6.24 

September 

63.2 

74.6 

51.8 

3o30 

1.25 

4.; 

October 

53.6 

66t8 

4«03 

2.60 

1.30 

2. 

November 

41.6 

50.8 

32.4 

2.90 

1.66 

3c 

December 

21.0 

29.9 

12.1 

2.60 

1.11 

2.51 

Annual 

47.8 

36.30 

26.21 

48.80 

(In  1953) 

(In  19142) 

*  Record  at  elevation  of  908  ft. 
These  data  are  derived  from.  18  years  of  temperature  (1940-1953)  a  "d 
20  years  of  precipitation  (1938-1958)  records. 


DaKalb  County  i&  located  in  the  Steuben  Morainal  Lake  section  of  the 
northern  moraine  and  lake  physiographic  region  of  the  state  (4*  p»  6 
With  respect  to  its  physiographic  situation  in  the  United  States,  tha 
county  is  a  part  of  the  Eastern  Lslce  section  of  the  Ce.it  ral  Low!     to- 
vinoa  (4,  p.  69). 


Topography 

The  surface  of  DeKalb  County  is  sloping  gradually  from  NW  to  SE  as 
shown  in  Figure  4.  The  high  point  (1,025  fto)  of  the  county  is  located 
on  the  northwestern  comes  while  the  lowest  elevation  (775  ft.)  occurs 
at  the  southeastern  corner.  Between  these  limits  the  relief  of  the  surface 
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FIG.  4      TOPOGRAPHIC    MAP    OF    DEKALB     CO, 


(CONTOUR  INTERVAL   50' ) 


consists  of  throe  parallel^  low  ridges  with  two  intervoning  plains  which 
cross  the  county  in  a  southwesterly  direction  as  ehown  in  Figure  5«  l-ta> 
imum  local  relief  is  seldom  in  excess  of  100  feeto 

The  first  ridge  (Fort  Wayne  t',oraine)  is  about  four  and  cne-half  miles 
in  width  located  between  the  forner  Maumee  Lake  and  the  St«  Josoph  Elver 
at  the  southeastern  coznsr.  It  presents  a  gently  undulating  surface*  The 
elevation  at  tho  submit  is  aboat  60  fto  above  the  river » 

The  second  ridge  (Wabash  Moraine)  is  about  eight  miles  wide*  This 
ridge  is  bounded  on  the  west  by  the  Cedar  Creek  valley,,  The  ore3t  of  this 
ridge  within  a  mile  or  two  of  its  western  border,  is  about  125  feet  above 
the  Sto  Joseph  River,  and  60  f9et  above  Cedar  Creek  (3»  P<>  99)*  This  mor- 
aine is  also  weak  in  topographic  expression  except  at  the  northeastern 
comer  of  the  county  where  Fish  Creek  cuts  deep  intc  the  moraine » 
general,  the  surface  of  this  moraine  varies  from  gently  undulatirig  to 
occasionally  rolling 0  Nuiserou3  swamps  and  depressions  are  present  within 
this  morainic  belt* 

The  third  ridge  (ML3S        omins  and  Salainonie  Ukraine)  is  mora 
massive  and  elevated,,  The  moraine  is  triangular  in  shape  wi        .•>• 
creases  from  zero  at  the  southwest  to  15  mile 3  across  the  northern  border. 
Its  auramlt  (interlobate  area)  located  at  the  northwestern  comer  of  ihe 
county  is  over  1,000  ft0  above  sea  level,  and  from  100  to  150  ft,  above 
Cedar  Creek,,  The  topography  is  strongly  morainic  axd  characterized  by 
high  irregular  ridges,  abrupt  slopes,  deep  winding  valleys  and  numerous 

lake80 

The  St«  Joseph  River  valley  and  adjacent  plains  are  located  between 
the  Fort  Wayne  axTd  Wabash  moraines  „  This  valley  is  about  one-half  of  a 
mile  in  widtho  The  bluff  is  about  35  fto  high  tzvm  the  surf  a  3e  of  tlie 
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FIG.  5     GLACIAL     MAP     OF     INDIANA 
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St«  Joseph  River*     A  long  and  continuous  terrace  about  one-quarter  mtlo 
in  vddth  is  located  on  the  east  bank  of  the  rivar.    Low  sand  dunes  are 
found  on  top  of  the  terrace,  especially  near  the  eastern  border  of  t 
county,, 

A  large  plain  is  located  betxiieen  the  Wabash  Moraine  le  inter- 

lobate  raorainic  area  to  the  northwest.    This  plain  is  ,d  roraine  wi: 

the  Cedar  Creek  valley  on  its  eastern  border.     The  ground  trmaina  varies 
in  vddth  from  five  miles  at  the  southwestern  corner  to  lee  a  mile 

at  the  northern  border.     It  has  a  gently  rolling  to  undulating  topography. 
Small,  and  scattered  terraces  are  found  on  both  sides  of  Cedar  Creek. 

flmtaa 

The  bedrock  formations  of  DeKalb  County  are  conposed  of  sedicBntary 
rock  formations  of  Missiscippian  age  in  the  northern  part  a:*:     vanian 
age  in  the  southern  part  of  the  county.  The  Pleistocene  deposits  of  gla- 
cial drift  which  overlies  the  eroded  surface  of  the  bedrock  attain? 
thickness  in  excess  of  300  ft*  (12).  Borings  for  gc         that  the 
drift  thickness  is  280  ft.  at  Auburn,  378  ft.  at  Garrett  and  at  Butler, 
and  365  ft.  at  Waterloo  (3)0  There  is  no  outcrop  of  bsdro      in  the 
county,. 

The  following  geological  divisions  have  been  recognised  in  deep  wall 
records  (12,  p.  107)« 

Quaternary  -----   Recent,  sands,  clays  and  soils 

Pleistocene,  sands,  days,  gravsls 

Mississippian  Shales  and  sandsions 

Limestone 

Shale  (New  Albany) 
Devonian  -«.---«.   Limestone  (erian^  Sellersburg,  Jeffersonville) 

Sandstone  (Schoharie) 


fc[«coL 
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Silurian  ------   Shales  and  Limestones 

Ordovician  -----   Shales  and  limestones  (Richmond) 

Limestones  (Trenton) 


AIRPHOTO  INTERPRETATION  C      AR3AS 

Soils  in  EteKalb  County  are  derived  cniefly  :      icial  deposits. 
Howaver,  an  appreciable  amount  of  glaciofluvial  and  alluvial  deposits  are 
recognizod  along  the  major  drainage  channels.  Only  a  very  limited  extent 
of  eolian  deposits  are  found  within  this  county. 

GLACIAL  DEPOSITED  MMEBBIftLS 

DeKalb  County  is  covered  entirely  by  deep  glacial  drift.  Tie  oJiaracter- 
istics  of  the  drifts  vary  considerably  with  their  form  of  depose     id 
the  source  of  the  glacier.  The  various  deposits  are  disci;  ,«. 

Kettle-Kame  1-toraine- 

The  kettle-kams  luoraines  are  located  in  the  int      o  morainio  m 
of  the  Salamonie  and  Mississinewa  moraines  in  the  no  rthvjestern  qaartor  of 
the  county.  The  landscape  varies  from  rugged  kettle-kams  top 
moderately  irregular  hills  and  svales. 

Parent  materials  in  this  area  are  generally  coarse  textured  with  vari- 
able amounts  of  a  clay  soil  profile  developments  P      oally,      of 
thi3  region  belong  to  the  Fox  and  Miami  series.  The  typical  soil  profile 
is  represented  by  site  No.  20.  Beneath  the  loamy  top  soil  at  si      20 
the  subsurface  soil  at  a  depth  o.f  15  to  39  inches  fror     jf&ze,,   con- 
sists of  kPjL  clay,2l£  silt*  36&  sand  and  355  of  gravel  (see  Table  II) . 
It  is  a  low  plastic*  lean  clay  (LL  of  2°£  and  PI  of  1M%)   and  is  classified 


) 


iq 
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as  A-6(7}o  It  exhibits  a  CBR  va3.ua  of  7  at  15%  moisture.  The  parent 
material  obtained  from  a  depth  of  39  to  72  inchee  is  non-plastic  sand. 
It  contains  13&  of  gravel,  79$  sand,  %  silt  and  3%  of  clay,  Thu  GBR 
value  at  a  moisture  content  of  10$  is  26c  This  soil  is  classified  as 
sand  (A-l-b)o  Pedologieally  the  soil  is  a  Fox  sandy  loam,  kame  .tfiase. 
Several  gravel  pita  are  located  in  this  region0 

Ridge  ItoralnoB 

iQB  morairiic  deposits  occupy  about  two-thirds  of  the  area  of  LteKalb 
County e  They  can  be  subdivided  into  different  textural  groups,  name: 
the  gravelly  texture       >,  the  sandy  t  ,'  tex- 

tured moraine  and  the  clay      ured  moraine D 
in  detail  as  foU.cwso 
Gravelly  textured  ridge  inoraine0 

Ridge  moraines  cont-aiiiing  coarse  textured  soils  an  Is 

occur  mainly  in  the  northwestern  quarter  of  the  ecu:       all  area  I 
also  located  at  the  northern  tip  of  Fish  Cree        .ortheastern  corner 
of  DeKalb  County.  They  are  associated  with  the  kettle-lcana  moraines  > 
Ranging  from  low  hills:  and  3%*Ele3  to  pitted  surfaces,  ths  topography  i3 
much  more  3ubdued  than  that  of  the  kottle-kare     -»<> 

Engineering  soils  of  this  area,  in  general,  art 
in  texture »  They  belong  to  the  Fox  and  th  ly» 

Soil  samples  taken  at  sites  No„  16  and  32  reveal  the  granular  character 
of  the  deposit*  At  site  No*  1$,  under  the  3andy  loam  top  soil,  a  gravelly 
sandy  clay  soil  is  found0  It  contains  29%  gravel,  39%  sand,  15?  silt  and 
175»  clay»  The  B-horioon  exhibits  low  plasticity  (P~  6%) «        assi- 
fied  as  A-C2Wf0  The  parent  material  is  a  non-plastic,  w»U  graded,  gravelly 
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sand,  classified  as  A~l-b  oollc,  The  amount  of  gravel  and  sand  Increase* 
to  lg$  and  49$  respectively,  in  the  C-horizon  vihils  silt  and  5-mici 
cloy  decreases  to  5%  and  k%»     The  laboratory  CBR  value  al 
substantially  from  a  value  of  11  representing  ths  B»  horizon        In 
the  C-horJ/;onu  Soil  samples  taken  at  site  No.  32  si  /Lthin 

the  B-horizon  and  are  classified  sb  sandy  clay  loam  AW*(1)  vjhile  the  pare 
material  is  a  poorly  graded  gravelly  sand  classified  as  A-l-b.  3ravol  pits 
are  also  located  in  this  region* 
Sandy  textured  ridge  moraine > 

Sandy  textured  ridge  Moraine     _ts  are  found  also  at  the  north- 
western corner  of  DeKalb  County.  The  topography  varie3  from  ru 
hills  near  muck  channels  to  more  undulating  hills  or  nd« 

Deeply  eroded  gullies  may  be  found  near  3oiae  mucky  cap 
in  the  area  south  of  Ashley,  The  coheslonless  sandy  deposit  i  rly 

indicated*  About  eight  feet  of  sand  is  found  in  x>  mils 

south  of  Ashley « 

Soil  in  this  area  is  chiefly  of  the  tfLami  'jerieso 
vary  from  sandy  loam  to  loam  or  silty  clay  loam0  In  general,; 
bured  soils  are  found  near  the  northwest  and  finer 
sited  to  the  southeast »  The  sand  is  not  homogeneou      ad  in  the 
soil  but  deposited  in  seams  or  lens  in  a  c  J.  *w*pln» 

taken  at  sites  Mo.  17  and  19  illustrate  this  facte 

At  site  Itoo  17  under  trio  fine  sandy  loam  top  soil  the  B-horizon,  taken 
from  12  to  24  inches,  is  a  clay  loam  soil  classified  as  an  A-4(6)  soiL, 
A  lans  of  sand  is  found  insasdia-:     Low*  The  p.r  at 

a  depth  f xom  five  feet  to  six  and  one-half  feet  is  a  non-;; 
gravelly  sand  classified  i     1.)  soil  by  the  A 
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A  more  clayey  subsurface  soil  is  found  at  site  Mo.  19*  The  E-hori" 
takon  between  one  to  three  f est  from  the  surface  contains  no  gravel  and 
Is  classified  as  a  clay  soil  A-6(ll).  A  three  and  one-half  foot     of 
sand  is  deposited  beneath  the  B-horizon.  The  parent  materiel  is  a  clay 
loam  soil.  The  plasticity  of  the  soil  is  rather  low  (l-L  of  21$  and. 
of  3£)o  It  belongs  to  the  A-4(4)  soil  group. 

Another  oan.le  taken  at  site  Noc  21  located  close  to  a  creek  is  sorao-. 
what  more  sandy  and  gravelly  in  texture*  The  B-horlzon  is  lc     iaetl- 
city  ar.d  is  classified  as  A-4(5)  soil.  The  C-h<  rom  fivo  to 

seven  feet  is  a  non-plastic  gravelly  clay  loam.  It  is  s  A-4(3) 

soil.  Only  a  few  gravel  pits  are  located  in  thi3  region.  Th      ddely 
scatter 
Silty  textured  rid/re  moraine. 

Silty  moraines  are  associated  slosely  with  tlie  sandy  moraines  L".  toe 
of  the  county.  It  Is  difficult  tc  j»- 

ately  from  the  tiandy  textured  material.,  However,  c  rvious 

the  soil,  surface  drainage  development 
than  that  of  the  sandy  moraine.  Thus,  surface  drainago  developmant  provides 
important  clue  for  the  delineation  of  thi3  deposit,,  TV 
his  region  varies  from  rolling  to  undulating. 

Pedologically  the  soils  in  the  silty  moraine  be  taa 

and  Miami  silt  loam  with  Crosby  and  firookston  so      lie  less  sloping 
and  depressional  areas.  Sand  lenses  are  absent  and  the  soil  is  acre  uni- 
form in  texture.  The  subsurface  soils  are  plastic  silty  clay  A- 
and  the  parent  materials  are  low  plastic  silty  clay  A-4  soil* 
Clayey  texbured  rid/;e  moraine. 

Ifcraine3  c     ed  by  the  Erie  Lobe  contain  conside:  of 
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to  the  west*  DeKalb  County,  except  the  northwestern  comer,  has 
invaded  by  the  Erie  Lobe»  Three  recessional  morainic  belts  are  ider. 
as  the  Fort  Uayne  Moraine,  the  Uabash  Moraine  and  the  Salamonie  Ibraine 
successively  from  the  southeast  toward  the  northwest  (see  Fie ore  5). 

The  Salamonie  Ibraine  lAioh  rests  against  and  Is  coalescent      he 
Miosissinewa  Ibraine  exhibits  morainic  topography  t      .lee  ft     ly 
to  rolling  near  the  major  drainage  channels  to  unc       toward  the 
ground  moraine  on  the  east.  Ea3t  of  Cedar  Ci^eek,  the  landscape  oe comes 
more  gentle,,  Hov/ever,  more  rugged  morainic  expression  oa  i  b.      along 
.  itmck  chains  ing  the  norainic  be 

The  major  coil  in  the  clt      ..-aine  belongs  to  the  IbrlsiywcOLoiinb- 
Peuano  catena.  Samples  taken  from  aite3  Mo.  16,  22,  23,  29,  30,  31  and  13 

deposits  of  these  moraines  are  fine  textured  an.      ihe  B- 
horizon  may  vary  from  A-6(3)  to  A»7-6(14).  The  parent  material  is  classi- 
fied as  lean  clay,  A-6(7)  to  A-6(ll).  However,  at  i 

C  sand  and  gravel  increase      :he  pla 
inc..     "sases  to  23%*     The  soil  at  this  particular  sample  i        .ed 
as  sandy  clay  rdthin  the  A-7-6(6)  soil  group. 

Ground  Ibrainea 

Two  ground  moraines  (      JLy  referred  to  as  till  plains)  are  found 
in  DeKalb  County e  The  la:>      )  lies  betwe  line  and  tbs 

Salamonie  Ibraincc  The  other  is  located  on  the  northeastern  corner  of 
the  county.  The  major  part  of  the  ground  moraine  is  clayey  in  texture. 
A  somBwhat  silty  deposit  i3  found  in  limited  areas e 
Sixty  textured  ground  moraine0 

The  silty  textured  ground  moraine  deposits  »ithin  DeKalb  County  occur 
in  small  patches.  The  largest  t       located  nor  :rloo. 


xwnoo  afimmmU 
tmtUtmtbi  mu  aJXatf  mlabnem  rairifaaaan  o 

anitr.-i.  •tnrmlaH  n't  Aoa  di  tan/iaH  u*0>1  Jidl  ad*  aa 

w  •  .'•  c-  aa  ad,  *lo«  ad*  awrt  XlOTlMtOOJM 

J.  fj.3  (if 

■  -v- «■'■  anhula  dc.  ••■  '- 

i  aulas  i  m  aril 

•aaatfaa  mwA 

-i.-r . j  -naq  at:  <W  awrt  v**  (ai  aaa&orf 


. i .•.   .-...  ^moi  w. ■  -vi.r.  "tt  to  *«aq  aotaa  adX    •tlOMoa 

•aawta  fcaJ  ta  Hiatal  a  A 


Bial 


17 


Topography  varies  from  gently  rolling  to  undulating.  In  places,  however, 
hilly  expression  may  be  found  especially  in  the  dissected  area  adjacent 
to  the  drainage  way  east  of  Butler* 

A  typical  soil  profile  is  represented  by  site  No*  23  •  Under  nine 
inches  of  sllty  clay  loam  top  soil,  the  B-horizon,  taken  from  9  to  24 
inches,  is  a  silty  clay«  The  soil  is  classified  as  an  A-6(8)  soil  group* 
The  C-horizon,  taken  from  24  to  36  inches,  is  silty  (1L  of  2JJL  and  PI  of 
1%)  and  is  classified  as  an  A»4(6)  soil, 

A  soil  profile  taken  at  site  Mjo  7  is  essentially  the  same  as  that 
at  Moo  23o  Soil  samples  taken  further  south  (at  site  No*  4)  is  more  silty 
in  the  subsurface  soil  and  more  clayey  in  the  parent  material*  It  is 
classified  as  an  A-4(7)  for  the  B-horizon  and  an  A-6(9)  30il  for  the  parent 
material* 

Pedologically  the  soil  of  this  deposit  predominately  belongs  to  the 
Blount  and  Pewamo  silty  clay  loam« 
Clayey  textured  ground  moraine,. 

Clayey  textured  ground  moraines  occupy  the  major  portion  of  the 
southwestern  quarter  and  the  northeastern  corner  of  the  county*  A  gently 
rolling  topography  is  found  within  the  areas  south  of  little  Cedar  Creek 
and  those  areas  immediately  east  of  the  Salamonie  Moraine  located  nest  of 
Garrotto  The  topography  becomes  undulating  and  more  subdued  toward  the 
northeast*  At  the  northeastern  corner  the  landscape  is  nearly  flat  or 
level* 

Blount,  Pewamo,  St*  Clair  and  Nappanee  are  the  major  soil  series  of 
this  deposit*  Soil  samples  taken  from  sites  Itos*  3,  %   26  and  27  located 
in  the  high  spots  indicate  that  the  parent  materials  are  remarkably  alike. 
The  gravel  content  varies  from  2  to  4&  much  less  than  that  of  the  ridge 
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moraine  soils o  The  sand,  silt  and  clay  vary  in  a  very  narrow  margin  (sand 
l£-24%j  silt  31-33$;  and  olay  43-50$).  The  parent  material  is  classified 
as  an  A-6(ll)  soilo 

The  B-horizon  contains  somewhat  more  clay  (41-54/S)  and  is  classified 
into  the  A-7-6(13-J4)  soil  group0 

Samples  at  sites  Nos.  8,  11,  14  and  15  are  taken  on  the  lovar  topo- 
graphic position  in  the  ground  noralne*  Site  No0  11  located  Just  at  the 
foot  of  a  ridge  moraine  to  the  west  shows  a  more  sandy  and  loss  clayey 
B-horizon  than  the  C-horlzon  directly  below0  The  B-horizon  i3  classified 
as  an  A-6(ll)  soil  while  the  C-horizon  is  an  A-7-6(12)  soile 

Site  14  is  located  within  a  depression.  The  upper  horizon  is  derived 
from  wash-in  soilo  Immediately  below  the  surface  layer  a  very  plastic 
black  clay  is  found  from  %  to  72  inches  and  muck  or  peat  deposits  underly 
the  area0  The  black  plastic  clay  contains  5%  of  sand,  35*  of  silt  and  60$ 
of  clay  and  exhibits  a  liquid  limit  of  92$  and  a  plasticity  index  of  55$ » 
It  i3  classified  as  a  fat  clay  or  A-7-5(2Q)  soilo  Pedologically  the  soil 
belongs  to  the  Vlasthenaw  series  o 

The  sample  taken  at  site  No,  15  is  on  the  slope  about  50  ft.  south 
from  site  No0  14.  Both  the  B-  and  C-horizon  taken  from  9-30  inches  and 
from  30*42  inches  respectively  show  about  the  same  toxtural  composition. 
The  B-horizon  i3  classified  as  clay  A-7-6(15)  soil  and  the  parent  material 

snA-7-6(13)  s°il» 

Site  MOo  8  3-s  somewhat  different  from  the  rest.  The  surface  3oil 

is  mixed  with  many  small  and  large  pebbles.  The  B-horizon  taker  from 

13  to  42  inches  contains  a  little  less  clay  than  the  C-horizon  taken  at 

42  to  48  inches o  The  parent  material  is  a  lean  olay  in  the  A-6(8)  soil 

group.  This  situation  may  be  attributed  to  the  fact  that  the  sampling 
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site  is  located  within  a  local  outwash  area  as  the  site  is  slightly  lower 
topographical  than  its  surrounding  land* 

Eakere  and  Karnes 

Although  many  kanes  exist  in  DeKalb  County,  they  are  located  mainly 
in  the  kettle-kame  morainic  belt,  therefore,  it  is  impractical  to  outline 
each  individually  on  the  map*  There  are  a  few  short  and  grail  esksrs  in 
this  county o  They  are  very  easily  to  delineate,  and  are  shown  individually 
on  the  soils  map*  Almost  all  of  them  are  located  near  the  drainage  channels 
in  the  northwestern  quarter  of  the  oounty<>  Gravol  pits  are  located  with- 
the  eakerso  The  soils  developed  on  these  formations  are  generally  of  the 
Fox  series  o  The  typical  profile  is  about  the  same  e.3  that  of  the  kettle- 
kame  morainso 

WATER  DEPOSITED  MATERIAIS 

Water  deposited  materials  are  very  limited  in  extent  in  DeKalb  County 9 
They  are  generally  associated  with  the  present  drainage  ways.  Four  dif- 
ferent land  forms  creatsd  by  the  action  of  water,  namely  the  outwash  piAin, 
the  terrace,  the  lacustrine  plain  and  the  alluvial  plain  are  discussed  as 
follows* 

Outwash  Plains 

Only  a  few,  scattered,  small  outwash  plains  exist  in  DeKalb  County. 
The  largest  is  located  west  of  Fish  Creek  north  of  lutler.  The  others  lie 
west  of  Auburn  and  we3t  of  Ashley  0  The  topography  varies  from  an  undu- 
lating, pitted  plain  to  a  smooth  level  plain,  Muck,  kettle  depressions 
and  infiltration  basins  occur  frequently  P 


The  soils  on  the  outwaah  plain  are  generally  of  the  Fox  series,  A 
typical  profile  is  represented  by  site  Mo,  25 o  The  3-horizon  taken  betWBeo 
9  to  30  inches  is  a  low  plastic  gravelly  sandy  clay  soil  (A-2-4)-,  The 
stratified  parent  material  from  30  to  81  inches  shows  a  composition  that 
is  classified  as  gravelly  sand  (A-l-»b)« 

Another  sample  taken  at  site  No.  12  Indicates  the  variabiliiiy  of  the 
deposits o  The  B-horizon  consists  of  dirty  sandy  gravel  while  stratified 
sand  and  gravel  parent  material  is  encountered  about  four  feet  from  the 
surface*  It  is  classified  in  the  A-l-b  soil  group. 

Along  the  we  stern  border  of  the  Wabash  Moraine  northeast  f;?nm  Water- 
loo, there  is  a  narrow  strip  of  outwash  material*  The  surface  ia  nearly 
lovel  and  smooth,  and  morge3  inconspicuously  tvith  the   ground  moraine  to 
the  west..  It  serves  as  a  drainage  basin  for  the  ridge  moraine  on  the  east 
and  the  undulating  ground  moraine  to  the  west*  In  slightly  depressed  areas, 
organic  materials  occur  on  the  surface  of  the  deposit* 

This  deposit  is  essentially  the  sama  as  the  outivaoh  deposit  previously 
mentioned,,  However,  the  texture  of  the  deposit  especially  in  the  upper 
layer  contains  more  silt  and  clay  and  stratification  of  the  deposit  is  not 
distinctly  present * 

Soils  in  this  region  belongs  to  the  Mill  Creek  series,,  The  B-horizon 
taken  from  6  to  30  inches  at  site  Mo,  24  is  classified  as  sandy  loam  or 
A-2-4  soil.  Both  gravel  and  sand  content  increase  in  the  G-horizon  taken 
from  30  to  42  inches.  The  soil  classifies  as  a  gravelly  sandy  loam  (A-2-4), 

Terraces 

Terraces  are  found  along  all  the  major  drainage  channels  In  DeKalb 
County,    They  are  generally  narrow  and  discontinuous.     The  flat  bench-like 
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topograph  is  absent  in  tsany  areas.  Currant  markings  and  infiltrations 
are  present  on  most  areaac  The  terraces  are  composed  generally  of  strati- 
fied sands  and  gravels c  However,  the  upper  portion  of  the  terrace  usually 
exhibits  a  cover  of  silty  clay  material©  This  overburden  varies  in  depth 
from  2  to  8  feet  or  more*  The  overburden  is  thinner  toward  the  channels 
and  thicker  toward  the  upland.  The  composition  of  the  terrace  deposit 
varies  greatly  from  place  to  place*  In  general,  the  overburden  is  con- 
sidered as  thin  along  the  Little  Cedar  Creek  3outh  of  Garrett  and  in  the 
vicinity  of  liateiloo*  Gravel  pits  are  located  on  the  terrace  in  the  south- 
western corner  of  the  county* 

Pedologies!  soils  of  the  terrace  are  generally  of  Fox,  Eoyer  and  Cshteao 
series  and  the  Ockley,  Ytostland  and  Ablngton  series,.  The  former  catena 
has  a  thiner  A-  and  B-horizon  while  the  latter  one  has  a  thicker  and  more 
clayey  overburden., 

Samples  taken  at  sites  1  and  5  have  a  shallow  A-  and  B-horizon* 
Deeper  overburden  is  found  at  site 3  2,  6  and  10*  The  B-horizon  is  re- 
markably similar  and  i3  classified  as  an  A-2W»  soil,  however,  in  site  No.  1 
a  slightly  more  plastic  B-horizon  i3  present 0 

The  parent  materials  vary  from  a  poorly  graded  gravelly  sand  to  a 
well  graded  gravelly  sand  and  gravelly  silty  sand  (A-l-b  to  A-3)  soil. 

Lacustrine  Plains 

There  are  v&iy  limited  lacustrine  plain  deposits  in  DeKalb  County, 
The  one  located  on  the  southeastern  corner  is  part  of  the  huge  KaunBe 
Lake  that  extended  from  Allen  County  to  the  south*  The  others  are  located 
along  the  valley  of  the  Little  Cedar  Creek  in  the  southwestern  quarter  of 
the  county*  The  lacustrine  plain  deposits  generally  exhibit  an  extremely 
flat  surface  and  a  uniformly  dark  color  tons* 
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Since  lacustrine  plain  deposits  are  very  limited  in  DeKalb  County 
no  sample  was  obtainedo  Pedologies!  soils  in  the  area  belong  to  the  Bono 
and  Pewaro  series , 

Alluvial  Plain 

Practically  all  drainage  channels  possess  recent  alluvial  plains 
(floodplains)j  however,  only  those  of  considerable  size  ars  shown  on  the 
soils  map  because  of  scale  limitation,, 

The  largest  alluvial  plain  in  DeKalb  County  lies  along  the  3t„  Joseph 
Rivero  Current  markings  and  river  bar  deposits  can  be  observed.  Along 
other  creeks  most  alluvial  plains  are  flat  and  uniformly  gray  in  photo 
tone0 

The  textures  of  the  alluvial  deposits  varies  greatly  from  one  place 
to  the  other.  Top  soil  varies  from  loam  to  silt  loam,  Cn  the  higher  plains, 
where  flooding  is  less  frequent,  subsoil  varies  from  silt  loam  to  silty 
clay  loam0  In  areas  subjected  to  frequent  flooding,  the  material  may  range 
from  loam,  to  3andy  loam,  to  silt  loam  to  silty  clay  loam8  Stratifica- 
tion may  be  observed  occasionally,  and  clean  sand  and  gravel  may  be  found 
below  a  depth  of  5  or  6  feet.  This  is  especially  true  along  the  St,  Joseph 
River  where  a  number  of  new  gravel  pits  are  located  on  the  alluvial  plain, 
Pedologically  the  alluvial  soils  are  classified  as  Genesee,  Eel,  Shoal* 
Sloan  and  Griffin  soil.  The  engineering  soil3  are  classified  as  predominantly 
A-4  soil  groups, 

WIND  DEPOSITED  MATERIAL 

There  is  a  very  limited  extent  of  wind  blown  sand  deposits  within  the 
county.  Sand  dune  formations  are  located  on  the  terrace  at  the  northern 
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end  of  the  Sto  Joseph  River*  The  ivind  blown  sand  is  classified  as  Plain- 
field  or  Princeton  soil  by  the  agronomist.  The  nearly  uniform  sand  is 
considered  as  a  poorly  graded  oand  within  the  A-3  soil  group  by  the 
engineers© 

MISCELLANEOUS  FORMATIONS 

Peat  and  Muck, Depressions 

The  chief  organic  soil  of  D3Kalb  County  is  muck  that  occurs  in  many 
of  the  kettle  depressions.  Peats  are  found  underlying  the  decomposed  muck 
in  many  places  where  oxidation  is  very  slow  or  ineffective. 

The  distribution  of  peat  and  muck  deposits  are  almost  uniformly  spread 
throughout  the  county.  In  many  occasions,  the  kettle  depressions  form  a 
chain-like  orientation.  Three  distinct  muck  chains  can  be  recognized  within 
the  Wabash  Moraine  between  Cedar  Creek  and  the  St.  Joseph  River. 

The  peat  and  muck  soil  in  DeKalb  County  is  recognize!  as  Carlisle  suck, 
Linwood  muck  and  Edward  muck  by  the  agronomist .  Most  of  the  peats  are 
formed  of  Sphagnum  mosses.  The  deposits  range  in  depth  between  k  to  25 
feet,  and  occasionally  even  up  to  1*1*.  feet  (13).  Overlying  the  unweathered 
peat  i3  the  disintegrated  muck  formation.  Marl  from  1  to  3  feet  in  depth 
may  be  found  underlying  the  psat  and  muck  deposits  in  some  areas.  Marl 
is  a  soft  earthy  material  composed  principally  of  an  amorphrous  form  of 
calcium  carbonate.  Since  it  is  also  undesirable  from  ths  engineering 
standpoint,  no  separation  is  made  from  ths  psat  and  muck  in  the  general 
soil  profile. 

Since  the  size  and  depth  of  these  deposits  varies  greatly,  field 
investigation  for  each  individual  deposit  is  necessary  before  filial  design 
is  made. 
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Hlfthly  Organic  Top  Soils 

Depressed  areas,  where  internal  drainage  is  somewhat  retarded  by  the 
high  ground  water  table,  give  rise  to  the  accumulation  of  considerable 
amounts  of  organic  top  soil,,  There  are  a  number  of  such  areas  in  DeKalb 
Countyo  Ito3t  of  them  are  located  next  to  the  muck  pockBtSo  The  parent 
material  underlying  the  organic  top  soil  is  essentially  the  same  as  those 
of  the  surrounding  mineral  soil  areas.  Soil  sauples  taken  at  site  No.  29 
verifies  this  pointo 

The  top  soil  is  a  black  highly  plastic  organic  silty  clay  about  8 
inches  in  depths  Soil  in  the  B-hcrizon  is  a  plastic  clay  that  is  classi- 
fied as  an  A-6(14)  soil0  The  parent  material  is  essentially  the  same  as 
the  surrounding  clayey  moraine*  It  is  classified  S3  clay  in  the  A-6(U) 
soil  group*  Pedologically  this  soil  deposit  belongs  to  the  heavy  subsoil 
Pewamo  serieso 
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Sit*  Hori- 
No  o   zon 


Depth 
in 
Fto 


% 


8 


10 


11 


B 

3/4-2 

C 

2-4 

B 

1  1/2-2 

C 

3-8 

B 

1  1/2-2  1/2 

C 

3-4 

B 

1-2  1/2 

C 

2  1/2-4 

B 

3/4-2  1/2 

C 

2  1/2-4 

B 

1  1/2-6 

C 

6-7 

B 

1  1/2-5 

C 

5  1/2-8 

B 

1  1/2-3  1/2 

C 

3  1/2-4 

B 

1-2 

C 

2-2  l/2 

B 

1  1/2-3 

C 

10-13 

B 

1-3 

C 

3-4  1/2 

CBR 

-  15# 

-  20* 

-  25# 
I  -  304 
f  -351 


Moisture 
Content 
for 
CBR 
Teat 


Unified 
Classifi- 
cation 


AA3H0 
Classifi- 
cation 


21  ? 

12.0 

SM-SC 

A-2-4 

18  5 

11.5 

SW-3M 

A-l-b 

32  2 

10.0 

3N 

A-2-4 

27  5 

9o5 

SW-SM 

A-l-b 

6  5 

1803 

CL 

A-7-6(13) 

6  5 

17.1 

CL 

A-6(ll) 

?3 

14.3 

CL 

A-4(7) 

7  ^ 

14o8 

CL 

A-6(9) 

— 

— 

SM 

A-2-4 

36  1 

10.3 

SM 

A-l-b 

19  2 

9.1 

SM 

A-2-4 

20  3 

12.7 

SP-SM 

A-3 

65 

19.9 

CL 

A-6(9) 

35 

12.9 

CL 

A-4(t>) 

45 

14.9 

CL 

A-6(5) 

35 

17.1 

CL 

A-o(8) 

— 

— 

CL 

A-7-o(14) 

45 

17.9 

CL 

A-o(ll) 

6  5 

11.2 

SM 

A-2-4 

22  5 

9.9 

SP-SM 

A-l-b 

45 

20.3 

CL 

A-o(ll) 

4^ 

23.4 

CL 

A-7-o(l2) 
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TABLE  II 
SOIL  TEST  DATA  FOR  DEKALB  COUNT! 


Hori- 
zon 

Grain  Size  Distribution 

Liquid 

Limit 

% 

Pla3tic 

Index 

% 

Standard 
Laboratory  Compaction     1 
(AASHO  T99)                2 

CBR 

-  15# 

-  20)C 

-  25# 

-  30# 

-  35# 

Moisture 

Content 

for 

CBR 

Test 

Unified 
Classifi- 
cation 

Gravel 
Depth         %  Retained 
in                    on 

Ft.                 #4 

Fine 

Grave 1 

%  Retained 

#4-#10 

Coarse 

Sand 

%  Retained 

#10-#40 

Fine 
Sand 
%  Retained 
#40-#200 

Silt               Clay 
%       #200     %       #200 

0.005          nm 

Sit* 
No, 

Max.   Dry       3 

O.M.C.             Weight         4 

%                    pcf             5 

AASHO 

Classifi- 
cation 

1 

B 

3/4-2 

6 

10 

26 

30 

10 

18 

23 

7 

12.5                 116.0 

21  5 

12,0 

SM-SC 

A-2-4 

C 

2-4 

20 

13 

39 

20 

5 

3 

NP 

NP 

12.1                 117.8 

18  5 

11.5 

SW-SM 

A-l-b 

2 

B 

1  1/2-2 

7 

16 

18 

39 

9 

11 

14 

NP 

10.4                 124.3 

32  2 

10.0 

SM 

A-2-4 

C 

3-8 

24 

23 

34 

12 

4 

3 

NP 

NP 

8.8                 123.6 

27  5 

9.5 

SW-SM 

A-l-b 

3 

B 

1  1/2-2  1/2 

1 

0 

3 

18 

32 

46 

44 

20 

19.8                 108.6 

6  5 

18.3 

CL 

A-7-6U3) 

C 

3-4 

1 

1 

4 

18 

33 

43 

37 

17 

17.6                111.0 

6  5 

17.1 

CL 

A-6(ll) 

4 

B 

1-2  1/2 

2 

1 

5 

18 

34 

40 

24 

9 

17.4                111.9 

73 

14.3 

CL 

A-4(7) 

C 

2  1/2-4 

1 

3 

6 

13 

40 

37 

28 

12 

14.6                117.2 

7  5 

14.8 

CL 

A-6(9) 

5 

B 

3/4-2  1/2 

8 

16 

14 

42 

10 

10 

12 

NP 

12.7               121.5 

— 

— 

SM 

A-2-4 

C 

2  1/2-4 

12 

17 

28 

29 

7 

7 

NP 

HP 

11.7                122.8 

36  1 

10.3 

SM 

A-l-b 

6 

B 

1  1/2-6 

8 

13 

17 

32 

15 

15 

16 

NP 

12.3                  120.0 

19  2 

9.1 

SM 

A-2-4 

C 

6-7 

2 

3 

16 

70 

5 

4 

NP 

NP 

12.6                112.4 

20  3 

12.7 

SP-SM 

A-3 

7 

B 

1  1/2-5 

1 

0 

3 

30 

28 

38 

37 

18 

19.6               105.5 

6  5 

19.9 

CL 

A-6(9) 

C 

5  1/2-8 

3 

3 

6 

24 

37 

27 

24 

10 

12.9               116.6 

35 

12.9 

CL 

A-4(6) 

8 

B 

1  1/2-3  1/2 

1 

1 

8 

39 

21 

30 

31 

15 

14.7               113.6 

45 

14.9 

CL 

A-6(5) 

C 

3  1/2-4 

2 

3 

6 

25 

27 

37 

31 

15 

16.8               111.2 

35 

17.1 

CL 

A-6(8) 

9 

B 

1-2 

2 

1 

4 

18 

27 

48 

43 

23 

16.5               109.2 

— 

— 

CL 

A-7-b(14) 

C 

2-2  1/2 

2 

2 

6 

16 

31 

43 

38 

19 

17.6                108.1 

45 

17.9 

CL 

A-6(ll) 

10 

B 

1  1/2-3 

7 

8 

15 

43 

12 

15 

15 

NP 

10.7               124.2 

6  5 

11.2 

SM 

A-2-4 

C 

10-13 

7 

9 

38 

40 

2 

4 

NP 

NP 

10.4               117.6 

22   5 

9.9 

SP-SM 

A-l-b 

11 

B 

1-3 

0 

1 

3 

11 

u 

44 

37 

17 

20.5                105.0 

45 

20.3 

CL 

A-o(ll) 

C 

3-4  1/2 

0 

0 

1 

1 

41 

57 

43 

19 

21.2                  104.2 

4^ 

23.4 

CL 

A-7-6(12) 
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Hori- 
zon 

CBR 

-  15# 
",  -  20# 
1  -  25* 
,  -  30# 
^35* 

Moisture 
Content 
for 
CBR 
Test 

Unified 
Classifi- 
cation 

Site 

NO  a 

Or 
Depth       %  Re 
in 
Ft0 

AA3H0 
■  Classifi- 
cation 

12 

C 

4-5 

29 

1 

10.8 

SP-SM 

A-l-b 

13 

B 

3/4-3 

11 

5 

14.7 

CL 

A-6(8) 

C 

3-4 

3 

5 

14.5 

CL 

A-o(7) 

14 

C 

1-3 

1 

5 

25oO 

CL 

A-o(lO) 

D 

3=6 

— 

— 

CH 

A-7-5(20) 

15 

B 

3/4-2  1/2 

— 

— 

CL 

A-7-o(15) 

C 

2  1/2-3  1/2 

6 

5 

19o3 

CL 

A-7-6(13) 

16 

B 

1-1  1/2 

4 

5 

21.1 

CL 

A-o(lO) 

C 

1  1/2-2  1/2 

7 

5 

16o5 

CL 

A-o(9) 

17 

B 

1-2 

5 

5 

14.8 

CL 

A-4(6) 

C 

5-6  1/2 

3 

5 

11.2 

SM 

A-4(l) 

18 

B 

3/4-2 

11 

5 

12o4 

SC 

A-2-4 

C 

2-4 

30 

1 

12.5 

SW-oM 

A-l-b 

19 

B 

1-3 

11 

5 

18.1 

CL 

4-6(11) 

C 

6  1/2-8 

9 

5 

10.0 

CL 

A-4(4) 

20 

B 

1  1/4-3  1/4 

7 

5 

15.0 

CL 

A-M7) 

C 

3  1/4-6 

26 

5 

10.3 

SW-SM 

A-l-b 

21 

B 

1/2-3 

— 

— 

ML-CL 

A-4(5) 

C 

5-7 

4 

2 

11.1 

ML 

A-4(3) 

22 

B 

3/4-2 

3 

5 

20.3 

CL 

A-7-6(12) 

C 

3-4  1/2 

4 

5 

15.7 

CL 

A-o(lO) 

23 

B 

3/4-2 

3 

5 

16.6 

CL 

A-6(8) 

C 

2-3 

7 

3 

14.8 

ML-CL 

A-4(6) 

TABLE  II  (continued) 
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Hori- 
zon 

Grain  Size  Distribution 

Liquid 

Limit 

% 

Plastic 
Index 

Standard 
Laboratory  Compaction  1 
(AASHO  T99)       2 

-  15# 
-20# 

-  25# 

-  30# 

-  35# 

Moisture 

Content 

for 

CBR 

Test 

Unified 
Classifi- 
cation 

Crave 1 
Depth  %   Retained 
in        on 
Ft.       #4 

Fine 
Gravel 

%   Retained 
#4-#10 

Coarse 

Sand 

%   Retained 

#10-#40 

Fine 
Sand 
%   Retained 
#40-#200 

Silt      Clay 
%       #200  *   #200 
0.005     mm 
mm 

Site 
No. 

Max.  Dry   3 

O.M.C.      Weight    4 

%                   pcf     5 

AASHO 
Classifi- 
cation 

12 

C 

4-5 

10 

16 

24 

38 

8 

4 

NP 

NP 

11.1       116.9 

29  1 

10.8 

SP-SM 

A-l-b 

13 

B 

3/4-3 

1 

1 

6 

31 

27 

34 

34 

18 

15.0       112.6 

11  5 

14.7 

CL 

A-6(8) 

C 

3-4 

5 

3 

6 

21 

30 

35 

29 

12 

13.9       116.1 

35 

14.5 

CL 

A-6(7) 

14 

C 

1-3 

0 

1 

4 

21 

39 

35 

40 

16 

24.7       95.2 

1  5 

25.0 

CL 

A-6(10) 

D 

3-6 

0 

0 

2 

3 

35 

60 

92 

55 

27.5       79.0 

— 

— 

CH 

A-7-5(20) 

15 

B 

3/4-2  1/2 

2 

1 

4 

12 

28 

53 

44 

24 

17.8      106.1 

— 

— 

CL 

A-7-6U5) 

C 

2  1/2-3  1/2 

2 

1 

4 

12 

29 

52 

42 

22 

18.5       107.4 

65 

19.3 

CL 

A-7-6(13) 

16 

B 

1-1  1/2 

2 

l 

4 

21 

28 

44 

40 

18 

20.6       104.0 

45 

21.1 

CL 

A-6(10) 

C 

1  1/2-2  1/2 

1 

2 

5 

20 

32 

40 

36 

16 

16.5       111.4 

75 

16.5 

CL 

A-6(9) 

17 

B 

1-2 

3 

2 

4 

25 

35 

31 

23 

8 

14.8       115.7 

5  5 

14.8 

CL 

A-4(6) 

C 

5-6  1/2 

14 

7 

11 

30 

23 

15 

14 

NP 

11.2       126,7 

35 

11.2 

SH 

A-4(D 

18 

B 

3/4-2 

24 

5 

16 

23 

15 

17 

22 

8 

12.6       119.4 

11  5 

12.4 

SC 

A-2-4 

C 

2-4 

19 

23 

31 

18 

5 

4 

UP 

NP 

11.0       123.8 

30  1 

12.5 

SW-SM 

A-l-b 

19 

B 

1-3 

0 

0 

1 

7 

43 

49 

40 

18 

18.9       105.2 

11  5 

18.1 

CL 

A-6(ll) 

C 

6  1/2-8 

2 

2 

8 

31 

34 

23 

21 

8 

9.9       127.5 

95 

10.0 

CL 

A-4(4) 

20 

B 

1  1/4-3  1/4 

2 

1 

9 

27 

21 

40 

29 

14 

15.6       114.0 

75 

15.0 

CL 

A-6(7) 

C 

3  1/4-6 

6 

7 

51 

28 

5 

3 

NP 

NP 

10.3      115.4 

26  5 

10.3 

SW-SM 

A-l-b 

21 

B 

1/2-3 

4 

2 

9 

27 

23 

35 

23 

7 

16.0      112.0 

— 

— 

ML-CL 

A-4(5) 

C 

5-7 

14 

5 

8 

22 

33 

18 

19 

NP 

12.3      121.0 

42 

11.1 

ML 

A-4(3) 

22 

B 

3/4-2 

11 

3 

5 

15 

24 

42 

43 

22 

20.3      104.1 

35 

20.3 

CL 

A-7-6(l2) 

C 

3-4  1/2 

5 

1 

4 

15 

32 

43 

32 

15 

16.3      113.9 

45 

15.7 

CL 

A-6(10) 

23 

B 

3/4-^2 

4 

2 

5 

25 

30 

34 

36 

15 

17.0      108.3 

3  5 

16.6 

CL 

A-6(8) 

C 

2-3 

5 

3 

8 

20 

34 

30 

23 

7 

12.4       122.4 

73 

14.8 

ML-CL 

A-4(6) 

Site  Hori- 
iio0  zon 


G] 

Depth  %   Re 

in 

Ft, 


24 


25 


26 


27 


28 


29 


30 


31 


32 


B 

1/2-2  1/2 

C 

2  1/2-3  1/2 

B 

3/4-2  1/2 

C 

2  1/2-6  3/4 

B 

1/2-1  1/4 

C 

1  1/4-2  1/2 

B 

3/4-2 

C 

2-3 

B 

1/3-1 

C 

1-2 

B 

3/4-1  1/2 

C 

1  1/2-3 

B 

3/4-3 

C 

3-4 

B 

3/4-3  1/2 

C 

3  1/2-5 

B 

3/4-2  3/4 

C 

3-5 

28 


CBR 

-  151 

-  20* 

-  25# 

-  30# 

-  35# 


Moisture 
Content 
for 
CBR 
Test 


10 

19 
6  5 

45 
*  5 


11 


10  ' 
25  5 


Unified 
Classifi- 
cation 


AAoHO 
Classifi- 
cation 


13o4 

SM-SC 

k-2-U 

— 

SM 

A-2-4 

12.1 

3C 

A-2-4 

11.9 

SW-SM 

A-l-b 

22.6 

CL 

A-7-0(U) 

16.7 

CL 

A-O(ll) 

21.2 

CL 

A-7-o(13) 

— 

CL 

A-o(lO) 

22.8 

CL 

A-7-6(U) 

17.4 

CL 

A-O(ll) 

19.0 

CL 

A-O(U) 

-- 

CL 

A-6(ll) 

19o3 

CL 

A-7-o(L2) 

16.5 

CL 

A-6(9) 

18.8 

CL 

A-7-6(U) 

1204 

SC 

A-7-o(6) 

10.5 

SM 

A-4(l) 

10.0 

SP-SM 

A-l-b 

TABLE  II  (continued) 
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Hori- 
zon 

Grain  Size 

Distribution 

Liquid 

Limit 

% 

Plastic 

Index 

% 

Standard 

Laboratory  Compaction 

(AASHO  T99) 

CBR 

1  -  15# 

2  -  20# 

3-  25# 

4  -30# 

5  -  35# 

Moisture 

Content 

for 

CBR 

Test 

Unified 
Classifi- 
cation 

Gravel 
Depth       %  Retained 
in                 on 
Ft.               #4 

Fine 

Gravel 

%  Retained 

#4-#10 

Coarse 

Sand 

%  Retained 

#10-#40 

Fine 

Sand 
$  Retained 
#40-#200 

Silt 
*       #200  % 
0.005 
mm 

Clay 
#200 
mm 

Site 
Mo, 

Max.  Dry 
O.M.C.             Weight 
%                    pcf 

AASHO 

■  Classifi- 
cation 

24 

B 

1/2-2  1/2 

10 

7 

16 

32 

23 

12 

21 

5 

14.0                 116.2 

35 

13=4 

SM-SC 

A-2-4 

C 

2  1/2-3  1/2 

11 

12 

16 

38 

13 

10 

NP 

NP 

9.3                 122.0 

— 

— 

SM 

A-2-4 

25 

B 

3/4-2  1/2 

8 

12 

21 

23 

8 

17 

25 

10 

11.7                 122.0 

10 

12.1 

SC 

A-2-4 

C 

2  1/2-6  3/4 

29 

16 

33 

15 

5 

2 

NP 

NP 

12.1                 119.1 

19 

11.9 

SW-SM 

A-l-b 

26 

B 

1/2-1  1/4 

1 

0 

4 

15 

26 

54 

46 

23 

23.0                 98.7 

6  5 

22.6 

CL 

A-7-6(14) 

C 

1  1/4-2  1/2 

1 

2 

3 

13 

31 

50 

37 

18 
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